This is the first study on how patent professionals use gist machine translation (MT) in their work. Inductive, qualitative research methods were adopted to explore the role of gist MT specifically in decision-making. Results show that certain decisions by patent professionals rely on gist MT, that the decision to involve human translation is often based on a risk assessment, and that certain factors in the patent environment give affordances for the use of gist MT. The study contributes to the body of knowledge on patent MT users and on gist MT users in general.
Introduction
Machine translation (MT) for patents has been developed for a few decades and a broad body of research is devoted to the technologies and techniques for producing patent MT. The professionals who work with patents -patent attorneys, counsels, examiners, etc. -use this MT in its raw, unedited form to obtain a basic understanding, or gist, of patent documents that they need but that are in languages they do not understand. Although their use of this raw MT (termed gist MT in this article) has been widespread for approximately a decade, very little research has been conducted on these MT users. In fact, while the number of studies on one group of professionals who use MT in their work, translators, has increased in recent years, research on other professional groups who use the technology remains scarce. The main objective of this article is to provide the first study focused specifically on the users of patent MT. The article presents the results of a qualitative, exploratory study based on interviews with a small group of patent professionals who use MT in their daily work. Three themes were investigated for the article: the types of decisions patent professionals make based on machine-translated information, the risk assessment they use when deciding between relying on gist MT or opting for human translation, and finally, the environmental factors that appear to give affordances for the use of gist MT in this context. Two important aspects of patent MT are not in the scope of this study. First, the article does not focus on the issue of quality of MT output, as that has already been studied in numerous other articles. Instead, I wanted to concentrate on exploring other factors that influence gist MT use. Second, another key application of patent MT is its use by professional post-editors to enhance their translation process. These users are not included in the scope of this study.
The article will help to inform research and solution development in the patent MT field. It will also contribute to studies of different professions' use of gist MT and to a general understanding of gist MT users. Better knowledge of how MT is used in different contexts and what contributes to successful use will help us to define what makes a potential use case good, or conversely poor, for gist MT use. In addition, research on experienced users of this form of artificial intelligence can give us insights into the needs of users of other AI technologies.
The structure of the article is as follows: the next section contains a review of related work. This is followed by a description of the data and methods used in this study. Section 4 discusses the types of decisions that patent professionals report making based on gist MT. Section 5 describes the risk assessments that informants appeared to undertake when deciding on ordering human translation. Section 6 focuses on the factors in the work environment that appear to support the use of gist MT. Final conclusions and suggestions for further studies are presented in Section 7.
Related work
To the best of my knowledge, thus far no studies have been conducted on how patent professionals use gist MT in their everyday work. A few experimental studies have been done. Larroyed (2018) and Tinsley et al. (2012) describe evaluation experiments in which one evaluation is performed by real patent professionals. A number of studies describe technical solutions for patent MT, and some of those include discussions of some aspects of MT in patent professionals' work, for example, Tinsley (2017) , Rossi and Wiggins (2013), and List (2012) . In addition to these, a few studies that focus on patent searchers also allude briefly to MT in patent search, including Joho et al. (2010) and McDonald-Maier (2009) .
To date there is only a small body of research on professional areas where gist MT is used. Professional translation has been studied to some extent, though in that industry MT is predominantly used for dissemination and not for gisting. Industries with reported use of gist MT include customer support, academia, medicine and the legal field. Customer support groups began to offer multilingual access to knowledge base articles through gist MT in the early 2000s. However, although several articles describe these solutions (e.g. Stewart et al., 2010; Dillinger and Gerber, 2009) , very little user experience research has been undertaken, as stated in one of the few studies on actual users (Burgett, 2015: 30) . A growing body of research focuses on the use of MT in academia. Much of this focuses on the effects of MT on education and students, but some of the studies also cover educators' viewpoints, such as Bowker and Eghoetz's (2007) study on the acceptability of MT in a university setting and Bowker and Buitrago's (2019) book on using MT in research. Health care is another field where gist MT is beginning to be researched. Liu and Watts (2019) give a good overview of current studies on mobile MT use in health care. Most recently, John Tinsley describes the emergence of new use cases for gist MT in two different industries: legal and life sciences (Beninatto and Stevens, 2019) . Both cases are similar to the patent case in that MT is mainly used to sift through large numbers of documents to categorize and then locate the ones that need further scrutiny and possibly human translation.
Work in the area of risk and translation has examined risk assessment and management strategies either as part of the individual translator's work (Pym, 2015; Pym and Matsushita, 2018) , or from the perspective of the translation process and service provider (Canfora and Ottmann, 2018) . Canfora and Ottmann (2016) present a model for risk management for internal translation processes, including a risk matrix combining the probability of risk and the potential consequences. A recent paper by Nitzke, Hansen-Schirra and Canfora (2019) introduces a model for assessing the risk associated with using post-edited or gist MT. Nonetheless, the focus of that study is primarily the post-editing context, while scenarios involving unedited MT remain mostly unexplored.
Methods
The main data for this study was gathered through interviews with nine patent professionals working in Scandinavia. The term patent professional in this study refers to professionals in the intellectual property rights (IPR) field who use their expertise in patents to assist and guide others (internal or external groups) in their IPR processes. These professionals hold a variety of titles, such as Patent Counsel, Patent Attorney, and Patent Examiner. The informants for the study are presented in Table 1 . (Joho et al., 2010: 16) , which indicates that they worked in patent-filing and prosecuting companies. In addition to the interviews, I gathered background information through talking to people involved in creating and maintaining patent MT solutions.
The average age of the informants was 47 and the average length of experience in the IP field was considerable, 17 years. The group was highly educated; all had at least a master's level education and four of the nine held a PhD degree. This is similar to the educational levels reported in Joho et al. (2010) .
The interviews were all semi-structured discussions that occurred either at informants' workplaces or through Skype audio calls. They were conducted in the time frame of April 2018 to February 2019. The two themes of context and transparency were explored in the interviews. I used a variety of sources in the development of the questions. ISO standard 9241-210:2010 9241-210: (ISO, 2010 defines context of use through the broad categories of users, goals and tasks of users, and environment, and this was a good starting point. I relied on descriptions of patent processes in official documents (PRH, 2018; EPO, 2018) and other sources (Alberts et al., 2017; Oesch et al., 2014; Joho et al., 2010) to identify the touchpoints users might have with MT and to develop questions around those touchpoints. The questions also developed somewhat over the course of the datagathering phase.
Most of the interviews were recorded, transcribed with the aid of automatic transcription tools, and then post-edited. One interview was not recorded due to technical difficulties, so the data from that interview consisted of my notes taken during the interview. A total of 12 hours of interviewing was conducted, and 229 pages of transcription and note data compiled for analysis.
The data was analyzed by closely following the thematic analysis method outlined by Braun and Clarke (2013, 2006, n.d.) with additional guidance from Merriam and Tisdell (2016) . The data was approached from a semantic perspective, wherein "coding and theme development reflect the explicit content of the data" (Braun and Clarke, n.d.) rather than searching for underlying meanings in the data. One reason for this was that the topic of the use of technology at work was fairly straightforward. Also, the focus was on the context, as described by informants, instead of each informant's personal experiences.
At a point later in the analysis process, a summary of findings was compiled and a member check performed by three of the informants. They were asked to compare the results against their own experiences and to comment on any incongruences they may detect. These comments were then reviewed and incorporated into the analysis.
A qualitative method was chosen for this study for specific reasons. First, it was necessary because this is the first study on how this group uses gist MT, and research at such an early stage often requires inductive, exploratory methods. When designing the study, there simply was not enough knowledge on these users to allow for the crafting of a quantitative study such as a survey. A second reason was that the small body of research on gist MT users in general tends to rely on surveys and laboratory experiments. I believed there was a need for in-depth studies that would give us a more nuanced view of the use of gist MT. I selected interviewing for data-gathering because it proved difficult to persuade exceedingly busy patent professionals to participate in a study using more time-consuming qualitative methods such as diaries. The interviews required a commitment of only 1.5 hours, which seemed to be more tenable. Rossi and Wiggins (2013: 116) argue that "In the patent field, MT is used as a support tool for performing novelty, validity, infringement or state-of-the-art searches, and to provide a first understanding of the content of retrieved publications." However, is gaining a "first understanding" really the only way patent professionals use MT, or do they actually make decisions based on gist MT? For example, HeniszDostert's study of scientists' use of MT to understand Russian scientific articles reported that, contrary to predictions by early scholars that MT would be used only for scanning, scientists used MT "more as a tool of information than as a tool for the selection of information." (HeniszDostert, 1979: 180) . One goal of this study was to explore the ways in which patent professionals use gist MT and the decisions they make with its help.
Decisions that rely on gist MT

Relevance
One of the primary uses for patent MT, as defined by Tinsley (2017: 411) is " [to] provide an ondemand 'gist' translation of foreign patents for information purposes to determine relevance." The primacy of using gist MT for this purpose was
Proceedings of The 8th Workshop on Patent and Scientific Literature Translation also found in this study. Informants described how they used gist MT when searching for 'prior art' (patent documents that show that an invention is not new and therefore present an obstacle to patenting it). For each patent document (either a patent or a patent application) found in their search, they need to decide whether it is relevant to the IPR process they are working on or not. Informants discussed four main IPR processes in which they use machine-translated information to determine relevance: (1) the patenting process (Does this invention show enough novelty that it could be patented?), (2) freedom to operate (Can we launch our products in this market or are there patents that we would be infringing on if we launched?), (3) monitoring (Is this patent application sufficiently relevant to our work that I should monitor its progress?), and (4) infringement (Is this patent infringing on one of our patents or are we in danger of infringing on someone else's patent?).
The results of this study reveal that the decision on relevance is very often made without the help of human translation. Therefore, the first decision made is not whether or not a patent document should be sent for human translation, but whether or not it appears to be relevant, and that is determined largely on the basis of gist MT:
I 
Deciding on human translation: an exercise in risk assessment
As far as translation is concerned, the most important decision patent professionals or patent applicants make is whether to rely on gist MT for understanding a relevant document or to have it translated by a human. Nitzke et al. (2019) proposes that this type of decision involves risk and that an assessment of those risks should be part of the process of decision-making. Evidence of such a risk assessment emerged in this study, with patent professionals weighing various factors before deciding on gist MT or human translation. The factors that supported human translation of a patent document included the riskiness of the IPR process in which the document would be used, the assumed relevance and importance of the otherlanguage document, and the potential consequences if a misunderstanding would occur due to an error in the gist MT. The factors supporting the use of gist MT were lower costs, quicker access to information, and trust that the patent document is adequately understood. Each side of this assessment is examined more closely below.
Arguments for human translation
One of the top considerations for triggering human translation was the IPR process the otherlanguage relevant document would be used in, 
Arguments for relying on gist MT
The main arguments for using gist MT are clearly that translation is very quick and does not generate extra costs. MT is provided at no cost by various national and international patent offices such as the Japan Patent Office and the EPO, and it is commonly included by default in commercial patent search tools. Its use is also made easy through tight integration to patent search tools and processes. A complete understanding of the arguments for relying on MT in the risk assessment, however, requires consideration of another important element: how strong is the patent professional's trust that they have a sufficient understanding of a patent document? Much of this depends on the quality of the machine translation, of course. However, past studies have shown that other factors can enhance users' abilities to understand MT, and those were reported as helpful in this study as well. Two factors appeared to contribute to trust in understanding in this case study: the fact that patent professionals rely on other resources than the gist MT, and the background knowledge that patent professionals possess. These are discussed further in the following subsections.
Understanding does not depend on MT alone
The understanding of the machine translation of a patent document can be seen as a process of trying different alternatives until a sufficient level of understanding is achieved. The first alternative is to combine the gist MT with other resources, such as drawings and chemical formulas in the original-language patent documents, to enhance understanding. This combining of MT and auxiliary, often multimodal, information to obtain an understanding of other-language texts has been reported in other studies on MT users (Nitzke et al., 2019; Pituxcoosuvarn et al., 2018; Suzuki and Hishiyama, 2016; Way, 2013; Gaspari, 2004; Henisz-Dostert, 1979) . Auxiliary information had a clear role in patent professionals' reports of their work in this study as well:
When it's good enough that I can see that it's relevant? It's a combination of understanding the figures and understanding the machine translated text. (PP6)
Oh yeah then you have to look at the original because it doesn't translate any of those chemical formulas…And then if they are totally different then it could be that I don't even make any translation because then I know that, well, they are talking about totally different things. (PP7)
A second alternative patent professionals resort to are alternative machine translations from other MT tools, a practice that has been noted in earlier studies (Gao et al., 2015; Tinsley et al., 2012 (PP6) The next alternative professionals can turn to are the other patent professionals they collaborate with. Instead of ordering a human translation of a text that is not sufficiently understood, they can ask the patent professionals who work more closely with the inventors (for example, the patent professionals in the country which the patent originates from) to clarify unclear passages for them.
Background knowledge aids understanding
As mentioned previously, the informants of this study were both highly experienced in the IPR field and well educated. Their contextual knowledge and competences in languages appeared to be important factors in helping them understand and use machine-translated information effectively.
The importance of MT users' knowledge of context in helping them understand machinetranslated texts has been reported in a number of studies. Henisz-Dostert (1979) found that a user's familiarity with the subject matter was seen as the main factor in determining the understandability of machine-translated texts. Other studies that have highlighted the importance of contextual knowledge include Bowker and Buitrago (2019) , Yasouka and Björn (2011), Yamashita et al. (2009) and Smith (2003) .
In the patent context, contextual knowledge is often divided between the patent professionals, who know the patent genre, and the inventors or researchers behind the patents, who know the subject matter better. These competences, their role in helping to understand machine-translated patents, and the division of expertise between patent professionals and inventors were a common theme in the interviews.
And when you understand…if we're talking about patent publications there's a certain structure and there's a certain format that they're in, then it's in a way easy easier to follow. (PP2) Several previous studies have examined the role of users' language competence in gist MT scenarios (Nurminen and Papula, 2018; Nurminen, 2016; Henisz-Dostert, 1979 ). In the current study, this background competence also appeared to be a factor in successful use of MT. Although none of the informants spoke English as their native language, all used English daily in their work. Their MT use was mainly from other languages into English, not into their native languages. Besides English, all informants had varying levels of competence in other languages, with German being the most often mentioned, followed by French, Spanish, Swedish, Italian, Dutch, and Japanese. Several informants indicated that competence in the source language helped them to understand texts that were machine-translated from those languages:
And quite often I actually combine a machine translation and original reading…the complementarity of understanding the structure of the language better than the machine, and the machine understanding more words than I do, is a good complementarity. (PP4) However, the reality is that the major languages patent documents are translated from are Chinese, Japanese, and Korean because these countries are significant producers of patents. China became the world's largest patent producer in 2011. By 2017, China had filed 1.3 million patent applications, more than double the number filed by the second country, the U.S. (WIPO, 2018: 40) . The predominance of China was mentioned in all interviews. We can assume from this that competence in the three major patent languages of Chinese, Japanese, and Korean would be particularly useful for patent professionals.
Affordances in the patent context
Thus far this article has presented a scenario in which patent professionals can and do use gist MT to make certain decisions. The article has also discussed the factors involved in their decisions to rely on gist MT or to order human translation. However, in the analysis of this study's data, certain contextual factors emerged which appeared to make affordances for the use of gist MT. These affordances must be considered when discussing this specific case because they appear to play an important role in making the use of gist MT tenable, and an understanding of this ecosystem's use of gist MT is incomplete without them. The following sections explore two factors of affordance, risk tolerance and legitimacy.
Risk-tolerant environment
In the book titled Translation Quality Assessment, Andy Way states that MT systems need to be evaluated with the knowledge of what the system would be used for. Way also notes that "[o]f course, some objectives could be more tolerant of MT errors than others" (Way, 2018: 170) . Certain features of the patent environment, while perhaps not fully error-tolerant, appeared to make affordances for the risks and potential errors tied to the use of gist MT.
The patenting process is long and iterative, with multiple parties often reviewing the same or similar texts. Different stakeholders may have different interpretations of a patent application's scope and claims. To address these issues, the process contains space for discussion and mechanisms for stakeholders to examine and challenge each other's work. One of these is explained in the Finnish Patent and Registration's Patent Guide:
Even Besides the risk tolerance present in processes, the informants in this study displayed a tendency to accept the risk involved with using MT and making decisions based on it. One reason for this might be that the informants were vastly experienced. Another reason might be that the IPR field contains other risks besides the use of gist MT, so the organizations they work in might have a higher willingness to take risks, or "risk appetite" as defined by Nitzke et al. (2019) . Finally, the acceptance of risk might be an acknowledgement that the risk is simply necessary due to the impossibility of relying on human translation for the large volumes of documentation they regularly encounter, as voiced by one informant:
Yes 
Transparency
Transparency in gist MT use has been addressed in a few reports, most recently in a 2019 Globally Speaking Radio podcast in which John Tinsley reported that the legal profession is beginning to use MT for e-discovery, and that its use is fully transparent in that context: "So you go into the court and say to the judge, 'We are taking this position on the basis of a machine translation of this document into English,' and that's legally defensible" (Beninatto and Stevens, 2019) .
At least in the European context of this study, the first sign of transparency was the inclusion of MT in EPO guidelines. Second, descriptions by study informants depicted an environment in which the role of MT is transparent to all. They also reported that MT is transparent to secondary users of patent MT, the internal and external clients the patent professionals work with. The results of searches these clients receive from patent professionals often include documents that are machine-translated. These are clearly marked as machine translations and they often also include the date and MT tool that produced the text. Patent professionals discuss MT with the secondary users, as in this example:
I Toral et al., 2018) do not seem to be occurring in patent MT. In the present study, MT was considered to be one tool among others and people were aware of its uses and limitations. I heard no reports of overreaching claims on MT capabilities.
Conclusions
The main objective of this study was to explore the types of decisions patent professionals make based on machine-translated information, the risk assessment they use when deciding between relying on gist MT or using human translation, and the environmental factors that appear to support the use of gist MT in this context. The results revealed that patent professionals routinely make decisions on relevance and monitoring based on gist MT, and that the patenting process also relies on it. In the key decision of initiating human translation, patent professionals tend to weigh the riskiness of the IPR process in which the translated patent document would be used, the assumed relevance and importance of the document, and the potential consequences of misunderstanding against the lower costs, quicker access to information, and trust in a good enough understanding of the patent document. That understanding is often based not only the gist MT, but also other factors, such as auxiliary information sources and patent professionals' contextual and linguistic knowledge. The environmental factors of risk tolerance and legitimacy for gist MT also support the use of MT.
The study contributes to our knowledge of how people, and specifically professional groups, use gist MT. It explores factors that can enhance the use of gist MT, and this understanding will help us to define the characteristics of good, as well as poor, contexts for gist MT use. In addition, this analysis contributes to the growing body of research on users of various types of artificial intelligence.
This study had certain limitations. The group of informants was small and somewhat homogeneous, and this influenced the results. Data was gathered through only one method, interviewing. The results also focused on patent work in one geographical area and one specific point in time, and the results cannot be considered representative of the larger population of patent professionals. Nevertheless, as the first exploratory study of this very experienced group of MT users, it fulfilled one of the main purposes of inductive research in that it uncovered new themes and hypotheses on how a specific group uses gist MT and on the contextual factors that contribute to their use of it.
Further studies on this gist MT user group could target an expanded group of informants, including more diverse participants, other patent MT user groups, and less experienced patent MT users. Studies incorporating other methods such as contextual inquiry, diaries, or quantitative methods such as surveys could verify some of the findings of this study and might reveal further insights on this user group. In addition, it is hoped that we will see a growth in the research, and number of researchers, devoted to studying all types of users of gist MT.
